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INORGANIC CHEMISTRY.—The crystal structures of the alkali 
halides! 1. RatepH W. G. Wycxorr, Geophysical Laboratory, 
Carnegie Institution of Washington. (Communicated by Arthur 
L. Day.) 

Introduction.—A knowledge of the crystal structures of a large 
number of chemical compounds will furnish information concerning 
the nature of the atoms themselves and of their manner of combination 
one with another. Though the structures of most complicated com- 
pounds, especially those having a symmetry that is other than cubic 
or rhombohedral, cannot yet be obtained with certainty and exactness 
because of the absence of precise knowledge concerning the laws of 
scattering, there are many simple substances in which the arrangement 
of their constituent atoms can be determined with all of the assurance 
of correctness with which the structure of any crystal can now be 
obtained. Of these substances the simplest, aside from the elements 
' themselves, are compounds of the type RX, where R is an electro- 
positive atom and X is a more electronegative (electron-seeking) atom 
of equal valence. This paper furnishes an account of the study of 
the crystal structures of one class of the compounds RX, the alkali 
halides. 

The possibility, which seems to arise from a consideration of the 
structures of simple crystals, of assigning definite sizes to the various 
atoms and building up crystals by the close packing of these atoms 
has already been given especial attention.? Most of the data upon 
which this work was based were obtained by assuming a particular 
arrangement of the atoms in the crystals and by calculating the di- 
mensions of the unit cells with the aid of the published values of the 
densities of the crystals. In view of the unreliable character of these 
density determinations and because of the inability to choose between 
the different structures that are possible for these simple crystals, 

' Received October 10, 1921. 

2W.L. Brace. Phil. Mag. (6) 40: 169. 1920. 
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it is evident that a satisfactory decision concerning the constancy of 
atomic dimensions can only be made after more direct information 
is available through studies of the crystal structures of these com- 
pounds. 

A detailed discussion of the bearing of these results upon the prob- 
lem of the shapes and sizes of atoms will be deferred until data upon 
other simple structures have been given. 

The method of determination.—The structures of these alkali halides 
were obtained from a study of their powder photographs.* A dis- 
cussion of all of the simple ways of arranging the atoms of the com- 
pound RX that are geometrically possible, together with the manner 
of calculating in a qualitative fashion the nature of the diffraction 
effects to be expected from each of these possible arrangements, has 
been given elsewhere.‘ With the following exception this same 
method of calculation is pursued in these determinations. 

A closer accord of the “normal decline” of intensity of ‘‘reflection’’ 
with the spacing of the reflecting planes as observed by spectrometer 
measurements upon sodium chloride and other simple crystals® is 
obtained by assuming that the intensity is proportional to the 2.35 
power of the spacing instead of the simple square. The calculated 
intensities thus obtained by writing 

f(d/n) = (d/n)**° 
give, as the following results will show, a surprisingly close qualitative 
agreement with the intensities of the corresponding diffraction effects 
as estimated from the photographs. 

Since a study of four or five of the most intense lines in the spectrum 
was in all cases sufficient to decide between the different possible struc- 
tures, the accompanying tables will be limited to recording the data 
from them only. In many cases, however, the number of observed 
lines was as great as ten or fifteen. Many lines could not be observed 
in the spectra obtained with rubidium salts and from bromides be- 
cause of the large amount of secondary radiation emitted by rubidium 
and bromine.* The dimensions of the unit cell were obtained in each 

7A. W. Huw. Phys. Rev. (2) 10: 661. 1917; P. Desykg and P. ScHERRER. Phys. 
Zeitschr. 17: 277. 1916. , 

4Raupo W. G. Wyckorr and Euvcen Posnjak. The crystal structures of the cuprous 
halides. Journ. Amer. Chem. Soc. (in press). 

5 W.H. Brace and W. L. Brace. X-rays and crystal structure. (London, 1918). 

* Trouble from this secondary radiation could have been eliminated for the most part 
by the use of a second filtering screen placed next to the photographic plate. Such a film 
was not, however, available at the time these experiments were carried out. 
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case by averaging the values calculated from these first three or four 
lines. 

Unless the true symmetry of these crystals is either tetrahedral or 
tetratohedral cubic,—and there is no evidence for either of these two 
kinds of symmetry,—the number of arrangements having four mole- 
cules within the unit cell is limited to two: the “sodium chloride’ 
arrangement or the “‘zinc sulfide’ arrangement. 
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Fig. 1. The unit cell of the sodium chloride grouping. 
Sodium chloride 

The spectrograph used in all of these experiments was standardized 
using sodium chloride, the length of the unit cell’ of which was taken 
to be 5.628 10~* cm. 

Sodium bromide 

The positions of the spectrum lines together with the previously 

determined value of the density clearly show four molecules to be 


associated with the unit cell. 
hkl Estimated Calculated intensity 
intensity NaCl Zz 
grouping grouping 

111(1) 4 20,120 47,300 
100(2) 6 40,000 10,850 
116(2) 6 35,300 35,300 

Calculated density =3.20 

Spacing: djo9 =5.95+0.01 A. U. 

Structure: NaCl grouping (Fig. 1). 


7W. Duane. Bull. Nat. Research Council 1: 383. 1920. 
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Sodium iodide 
Estimated Calculated intensity 
intensity NaCl ZaS 
grouping grouping 


111(1) 9 62,200 103,000 
100(2) 10 77,000 33,300 
110(2) 68,000 68,000 
113(1) i 40,400 67,000 
111(2) y 28,100 12,100 
Calculated density =3.62. 
Spacing: djo9 =6.47 +0.01 A. U. 
Structure: NaCl grouping. 
Potassium chloride 


It has been shown that potassium chloride has the same structure 
as sodium chloride.* The length of the side of the unit cell is given 
as 6.26 A. U. 


Potassium bromide 
hkl Estimated Calculated intensity 
intensity NaCl ZnS 
grouping grouping 
111(1) 0.5 9,030 55,900 
100(2) 10 55,000 4,830 
110(2) 10 48,500 48,500 
120(2) 3 32,900 2,890 
112(2) 3 26,800 26,800 
Calculated density = 2.73. 
Spacing: dio =6.59 =0.02 A. U. 
Structure: NaCl grouping. 
Potassium todide 
hkl Estimated Calculated intensity 
intensity NaCl ZaS 
grouping grouping 
111(1) 8 40,700 111,800 
100(2) 97,700 21,800 
110(2) 9 86,700 86,700 
113(1) 4 26,400 72,500 
111(2) 4 35,600 7,940 
Calculated density = 3.03. 
Spacing: dio =7.11+0.02 A. U. 
Structure: NaCl grouping. 
Rubidium chloride 
hki Estimated Calculated intensity 
intensity NaCl Zas 
grouping grouping 
100(2) 54,800 7,530 
110(2)_—. 48,400 48,400 
111(2) 19,950 2,740 
120(2) 32,900 4,520 
Calculated density = 2.76. 
Spacing: dio =6.60 +0.02 A. U. 
Structure: NaCl grouping. 
8 W. H. Brace and W. L. Brace. 
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Rubidium bromide 
The structure of this crystal has already been determined® as iden- 
tical with that of sodium chloride; dj9).=6.93 A. U. 


























@ R @ xX 
Fig. 2. The unit cell of the body-centered grouping. 
Rubidium iodide 
Estimated Calculated intensity 
intensity NaCl ZaS 
grouping grouping 

100(2) 6 153,000 4,830 
110(2) 6 135,200 135,200 
100(4) 1 30,000 30,000 


120(2) 2 91,800 2,890 


Caleulated density =3.49. 
Spacing: dio =7.36 +0.02 A. U. 
Structure: NaCl grouping. 


Caestum chloride 
Caesium chloride has been shown’ to be body-centered ; djo9= 4.12 
A. U. 


Caesium bromide ‘ . 
Calculations based upon the positions of the lines in the photographs 
and the previously determined density show that but one molecule 


°W.P. Davry. Phys. Rev. (2) 18: 103. 1921. 
10 W. P. Davey and F. G. Wick. Phys. Rev. (2) 17: 403. 1921. 
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is to be associated with the unit cell. The arrangement is thus a 
body-centered one (unless a complicated structure having at least 


eight chemical molecules in the unit cube is to be assumed)."! 


hkl Estimated Calculated intensity for 
intensity body-centered grouping 


110(1) 10 43,000 
100(2) 2 9,530 
112(1) 23,700 
110(2) 8,420 
130(1) ‘ 12,800 

Calculated density = 4.39. 

Spacing: dio =4.30+0.01 A. U. 

Structure: Body-centered grouping. (Fig. 2). 

Caesium iodide 


One molecule in unit cell. 
hkl Estimated Calculated intensity for 
intensity body-centered grouping 


110(1) 10 61,600 
100(2) 2 13,710 
112(1) 8 34,100 
110(2) 1 12,100 
130(1) 4 18,450 
Calculated density = 4.54. 
Spacing: dio =4.55+0.015 A. U. 
Structure: Body-centered grouping (Fig. 2). 

Results of the determinations of the crystal structures of other 


alkali halides will be given in a subsequent number of this JOURNAL. 


ORNITHOLOGY.—Three new birds of the family Tinamidae from 
South America. ALEXANDER WETMORE, Biological Survey. 


Study of tinamous in the United States National Museum of the 
genera Rhynchotus, Nothura, and Calopezus, has led to the identifi- 
cation of three forms that have been unrecognized hitherto. They 
may be known from the following detailed descriptions. 

Rhynchotus arcanus, sp. nov. 

Characters.—Similar to Rhynchotus rufescens (Temminck); outer webs of 
three outermost primaries, alula, and both webs of greater wing-coverts 
barred narrowly with blackish; more heavily barred with black above; 
bill slightly more slender at base. 

Description.—Type, Cat. No. 21061, U.S. Nat. Mus., adult, sex not known, 
collected at Parana, Entre Rios, Argentina, March, 1860, by Capt. T. J. 
Page. Crown black, lateral feathers and those on fore part of crown margined 
narrowly with chamois, forming an indistinct median stripe on anterior third 
of crown, median feathers of hinder portion of crown margined with cinnamon; 
sides of head dull cream-buff, Jighter on lores and below eyes, changing to 
chamois behind eyes; streak from eye through ear, ear coverts, and a narrow 

1 RaLpu W. G. WyckorF and EucEN Posnyjak, op. cit. 

1 Received October 3, 1921. 
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rictal streak dull black; hindneck tawny-olive, paler on sides of neck; base 
of hindneck becoming pale Saccardo’s umber, barred with black; back, tertials, 
inner secondaries and rump, Saccardo’s umber, barred heavily with black, 
the black bars margined distally with pinkish buff, tips of feathers pinkish 
buff; outer secondaries, wing-coverts, tail, and upper tail-coverts similar 
but with black markings greatly restricted so that they are less in area than 
the lighter colors, outer greater coverts with Saccardo’s umber replaced by 
orange-cinnamon; alula and primaries hazel, outer webs of aliila and of three 
outermost primaries barred narrowly with black, dark markings faintly indi- 
cated on outer webs of other primaries; tips of primaries becoming mouse 
gray, outer webs paling to cinnamon; secondaries hazel, barred across tips 
and on outer webs with black; chin and throat whitish (apparently discolored 
by stain); foreneck and upper breast tawny-olive, feathers of neck in front 
and on sides with dark streaks extending to ends of shafts, nearly concealed 
except on foreneck, broader basally and narrowed distally; rest of underparts 
drab, feathers of breast and lower sides of neck with indistinct markings of 
chamois; sides, flanks and under tail-coverts barred strongly with black, 
the black bars margined distally with pale olive-buff; abdomen and tibiae 
barred narrowly with black; under wing-coverts hazel; anterior margin of 
shoulder drab barred with black, with occasional lighter bars of pinkish buff. 
Maxilla dull black, becoming brownish at margins; mandible and maxilla 
below nostril honey yellow, darker at tip of mandible; tarsus and toes mikado 
brown, more or less discolored from grease (in dried skin). 

Measurements of type.—Wing 188.5 mm., tail (from base of coccyx to tip 
of longest feather) 63 mm., exposed culmen 42 mm., tarsus 61.3 mm. ; 

Range.—Known from Parandé in the Province of Entre Rios, Argentina. 


Remarks.—The bird described above as Rhynchotus arcanus is so distinct 
from any of the known forms of the rufous-winged tinamou, R. rufescens 
(Temminck), as to necessitate recognition as a full species. For some time 
I was under the impression that the strongly barred wing feathers in this 
individual might possibly represent the juvenal plumage of rufescens, but 
examination of a three-quarters-grown Rhyncholus rufescens alleni Chubb 
from Matto Grosso, borrowed from the American Museum of Netural History 
through the kindness of Dr. F. M. Chapman, shows that the immature bird 
agrees with the adult in plain, uniform flight feathers without prominent 
markings. ‘The presence of dark lines on the foreneck and of squamate 
paler markings on the breast in arcanus suggest the condition found in R. 
maculicollis G. R. Gray, a species known from present published records 
from Bolivia (the type locality) and the Province of Tucum4n, Argentina. 
It is possible that the bird from Paran4 eventually may prove to be a pale 
eastern form of maculicollis. 

Nothura maculosa savannarum, subsp. nov. 

Characters.—Similar to Nothura maculosa nigroguttata Salvadori but less 
mottled above, with black markings on dorsal surface much more extensive, 
covering the major part of the feathers of back and rump; hindneck paler, 
with finer streaks; markings on breast darker, confined to small heart-shaped 
spots or elongate marks toward tips of feathers; lateral bars on underparts 
bolder, not extending so far inward toward the median line. 
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Description.—Type, U. S. Nat. Mus., Cat. No. 283655 (Biological Survey 
Collection), adult female, collected near San Vicente, Department of Rocha, 
Uruguay, January 27, 1921, by Alexander Wetmore (collector’s no. 5827). 
Crown black, the feathers tipped irregularly with cinnamon-buff, with poorly 
defined median stripe of cartridge buff and chamois; broad superciliary stripe 
and lores dull cream-buff, with slight admixture of whitish, the feathers 
bordering the crown lightly streaked with dull black; sides of head between 
cream-buff and chamois; auricular region dull black; feathers behind rictus 
streaked with black forming a distinct stripe; hindneck cream-buff with an 
admixture of cartridge buff, with median streak of black that becomes broader 
and heavier toward the back; back, rump and tertials black, the feathers 
bordered by lighter margins shading from chamois at the base through cream- 
buff to cartridge buff near the tip; each feather faintly and irregularly barred 
with dark chamois, these vermiculations greatly reduced in extent; upper 
tail-coverts barred and margined broadly with chamois; wing-coverts between 
chamois and honey yellow, tipped with cartridge buff and barred broadly 
with black; primaries and secondaries fuscous (paler through wear and fading 
at tips); outer primaries with outer webs barred regularly with cinnamon- 
buff at base, the light bars becoming white toward tip of feathers; both webs 
of inner primaries and secondaries barred broadly with cinnamon- buff; throat 
and lower margin of cheeks white; breast, abdomen, lower tail-coverts, flanks, 
and under wing-coverts between ‘chamois and honey yellow, the tips of the 
feathers on breast and abdomen washed with olive-buff; upper breast with 
small heart-shaped spots of dull black, these becoming narrow and more 
linear on fore neck, and broader and heavier laterally ; sides and flanks barred 
heavily with dull black; lower breast and abdomen immaculate; under tail- 
coverts marked indistinctly with fuscous; outer side of leg with vermicula- 
tions of dull black; extreme outer under wing-coverts barred with dull black. 
Maxilla slightly darker than natal brown, at base becoming benzo brown, 
mandible very dull pinkish buff, duller toward tip; tarsus and toes between 
fawn color and army brown (in dried skin). 

Measurements of type-—Wing 139.5 mm., tail? 43 mm., exposed culmen 
18 mm., tarsus 37.5 mm., middle toe with claw 35 mm. 

Geographic range.—Eastern Uruguay (known from Department of Rocha). 

Remarks.—This distinct form differs from typical Nothura maculosa macu- 
losa (Temminck) from Paraguay in much paler, less brownish coloration, 
and in the characters assigned in the diagnosis as distinguishing savannarum 
from N. m. nigroguttata. It differs so markedly from other described forms 
of spotted tinamous that it requires no further comparison with any save 
Nothura m. minor (Spix) described from Tejuco (now called Diamantina), 
Minas Geraes, Brazil. This form, according to Hellmayr,' is related to N. 
m. maculosa but is smaller (wing 110 to 116 mm.), more chestnut above, and 
paler with darker more restricted spottings and streakings below. No speci- 
mens of this bird are available at present. In color of underparts minor is 
similar apparently to savannarum, but it differs in its smaller size and its 
much more rufescent color above. The form described here from eastern 
Uruguay is supposed to range through Rio Grande do Sul, Brazil. 

*? Measurement of the tail is taken from coccyx to tip of longest filaments of the mixed 
rectrices and tail coverts. 

* Abh. Kén. Bayer. Akad. Wiss. II KI. 22: 707. 1905. 
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Calopezus elegans albidus, subsp. nov. 


Characters.—Similar to Calopesus elegans morenoi Chubb but much paler 
white spots and broken bars of upper surface large, the light markings of 
the dorsal surface more extensive than the darker ones; feathers of lower 
hindneck marked extensively with dull ivory yellow; Jight markings on under 
surface more extensive. 


Description.—Type, U. S. Nat. Mus., Cat. No. 71061, adult (sex not indi- 
cated), San Juan, Argentina. Feathers of crown and nape light drab, each 
feather with a narrow median streak of dull black; loral region dull pinkish 
buff, each feather streaked with dull black; superciliary streak paler than, 
cartridge buff; a narrow line extending beneath eye from base of nasal groove 
dull pinkish buff, becoming whiter as it expands on the cheeks where it is 
lined with dull black; malar streak dull black, the feathers bordered with 
whitish; sides of head dull black, the feathers bordered narrowly with light 
drab; elongate crest, composed of slender feathers slightly recurved at tip, 
dull black, bordered narrowly toward base with light drab; hindneck between 
smoke gray and light grayish olive, slightly streaked with black; feathers 
of lower neck and upper back dull ivory-yellow, with shaft streak and five 
or more narrow bars of fuscous-black, the dark bars more or less broken and 
interrupted; feathers of back, inner wing-coverts and tertials mottled and 
barred with mixed ivory-yellow and fuscous-black, with an admixture of 
drab replacing part of the lighter markings; rump and upper tail-coverts 
similar to back but with bars of light and dark heavier and more distinct, 
the light markings varying from ivory-yellow to nearly white; outer wing- 
coverts barred irregularly but heavily with ivory-yellow and fuscous-black, 
the light markings in places almost white; primaries and secondaries dull 
fuscous-black; outer webs of primaries barred narrowly with ivory-yellow, 
an indefinite broken bar of the same color on inner web; secondaries 
with irregular bars of ivory-yellow; rectrices barred narrowly with fuscous- 
black and ivory-yellow; throat dull white; foreneck and upper breast dull 
ivory-yellow, each feather with shaft streak and several faint wavy vermicu- 
lations of fuscous-black; breast, abdomen, sides, flanks and under tail-coverts 
ivory-yellow barred broadly with fuscous-black; abdomen ivory yellow, the 
abdomen tending to become immaculate toward center; thighs pale ivory- 
yellow; under wing-coverts and axillars dull white, barred with fuscous-black. 


Measurements of type-—Wing 211 mm., tail 97.5 mm., tarsus 40.6 mm., 
culmen 25 mm. 

Range.—Province of San Juan, Argentina. 

Remarks.—The pale coloration of Calopezus e. albidus distinguishes it at 
a glance from other subspeciés of the crested tinamou. It is as distinct from 
C. e. formosus Lillo of eastern Tucuma4n and northwestern Santiago del Estero, 
as from C. e. morenoi which ranges north into the Province of Mendoza. 
The peculiarities of this pale form were described to me by sportsmen who 
were familiar with it in the field, and who distinguished it from the darker 
subspecies of other regions. The type, an old specimen in the U. S. National 
Museum, has no definite locality assigned on the label other than the Province 
of San Juan, but it seems probable that albidus ranges through the plains of 
eastern San Juan. 
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AGRICULTURAL CHEMISTRY.—The effect of alum on silicate 
colloids.' C.S. ScoFIELD, Bureau of Plant Industry. 

On the irrigated lands of the western United States there are numer- 
ous instances where the soil contains soluble silicates, chiefly combined 
with sodium. Where the stronger acids, the sulfates and the chlorides, 
are removed by the leaching action of irrigation these colloidal silicates 
cause serious trouble by checking the free movement of water through 
the soil and by cementing the soil particles into a solid mass when the 
water is evaporated. 

The complete reclamation of salty irrigated land is often difficult 
or impossible because of the presence of these colloidal silicates, which 
cannot readily be leached from the soil. The occurrence of sodium 
silicate as an important component of the salt complex of arid soils 
has not been generally recognized, probably because it does not readily 
leach out of the soil. It is also often confused with sodium carbonate 
or “black alkali’ since both salts give an alkaline reaction with phenol- 
phthalein. It now seems probable that the well-known puddling 
effect in soils usually ascribed to sodium carbonate is to be explained 
as due to sodium silicate. 

In attempting to improve the physical condition of certain irrigated 
soils that are relatively impermeable to water and that become very 
hard on drying, it has been found that aluminum sulfate is very effec- 
tive. This salt is readily soluble and in solution reacts directly with 
sodium silicate forming an insoluble aluminum silicate and leaving 
in the soil solution the resulting sodium sulfate which may be removed 
easily by leaching. 

The results of such laboratory and field experiments as have been 
made indicate that aluminum sulfate may be used freely on alkaline 
irrigated land without injury to succeeding crops. In fact an exam- 
ination of the leachings from soils to which liberal applications of 
aluminum sulfate have been made shows that practically all the alum- 
inum is precipitated in the soil and that corresponding quantities of 
sodium, calcium, and magnesium are released into the soil solution 
combined with the sulfate radicle. 

In view of the possibility that aluminum sulfate may come to be used 
extensively in the reclamation of alkali lands under irrigation it is 
fortunate to find that there are numerous deposits of alum in the 
western United States. Some of these deposits appear to contain 
alum in soluble form while in other cases it occurs as alunite which 

1 Received October 10, 1921. 
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may be converted into the soluble form by grinding and heating with 
sulfuric acid, a commodity readily available at western smelters. | 
It remains to be determined what rate of application of aluminum 
sulfate will be required for different alkali soils. Marked improvemerit 
in permeability to water and in physical condition on subsequent dry- 
ing have been noted from applications at the rate of one ton per acre 
while much heavier applications have not shown any deleterious effect 
on subsequent crop growth. It is believed that the discovery of the 
beneficial effect of alum on alkaline irrigated land opens a wide field 
of investigation in this perplexing subject. 
ABSTRACTS 


Authors of scientific papers are requested to see that abstracts, preferably prepared 
and signed by themselves, are forwarded promptly to the editors. The abstracts should 
conform in length and general style to those appearing in this issue. 

PHYSICS.—The present status of the constants and verification of the laws of 
thermal radiation of a uniformly heated enclosure. W. W. COoBLENTZ. 
Bur. Standards Sci. Papers 17: 7-48. (No. 406.) 1921. 

An examination is made of the instruments, methods, and experimental 
data pertaining to various determinations of the constant, ¢, of total radiation 
and the constant, c, of spectral radiation of a black body. After making 
obvious corrections for reflection from the receiver and for atmospheric ab- 
sorption, the determinations of various experimenters are in close agreement, 
giving a value of ¢=5.72 X 10-* ergs, and c= 14320 micron degrees. W.W.C. 


SPECTROSCOPY.—Wave-length measurements in arc spectra photographed 
in the yellow, red and infra-red. F. M. WALTERS, JR. Bur. Standards 


Sci. Papers 17: 161-177. (No. 411.) 1921. 


For several years the Bureau of Standards has been conducting grating 
measurements in red and infra-red arc spectra by the aid of specially sensitized 
photographic plates to improve the data and to find some element which 
would furnish lines suitable for wave-length standards in this region. To 
the measurements on 25 elements already made, the following are here added: 
Silver, Aluminum, Gold, Bismuth, Cadmium, Mercury, Lead, Antimony, 
Tin, Zinc. The wave-length measurements are in the international system 
and are given to 0.01 A. 

The elements were brought to luminosity by inserting a sample in copper 
or graphite electrodes between which the arc was maintained. The grating 
used had 297 lines per mm. and a 640 cm. radius. The spectra were photo- 
graphed in the first order on plates sensitized with pinacyanol or dicyanin. 
The comparison spectrum was iron in the first, second, or third order, and in 
the reductions the wave-lengths established by interference methods were 
used. F. M. W. 
PHYSICS.—The use of the Ulbricht sphere in the measurement of reflection 

and transmission factors. ENOCH KaRRER. Bur. Standards Sci. Papers 
17: 203-225. (No. 415.) 1921. 

A brief historical survey is given of the methods and instruments used in 

measuring the reflection factor of surfaces. The various ways in which the 
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sphere has been used up to recent years are briefly described. The recent 
applications of the sphere in a manner that affords the absolute determination 
of the reflection factor are also described, and several new ways of using the 
sphere are pointed out. One’of the new ways consists in a combination of 
the sphere with the Martens polarization photometer, which enables a direct 
comparison to be made between the brightness of the sphere wall and the 
brightness of the test surface which closes an aperture in the sphere. The 
sphere wall is illuminated by directing a narrow beam of light through an 
aperture on to a spot of the sphere walls adjacent to the aperture that is 
closed by the sample. The sample is illuminated by the sphere wall, but is 
screened from the direct light from the illuminated spot. The ratio of bright- 
ness which is obtained by means of the Martens photometer is exactly the 
reflection factor of the test surface. 

Thus the reflection factor is determined by one observation without further 
calculation, and without the use of a standard reflecting surface. This method 
may be modified so that the transmission factor may likewise be determined 
absolutely. The theory of the hollow sphere (commonly referred to in tech- 
nical literature as the Ulbricht sphere) is given to show how this reflectom- 
eter in theory and practice conforms with it. The use of the sphere in 
some such manner as this is a step toward standardization. E. K. 


METALLOGRAPHY.—The structure and related properties of metals. Bur. 
Standards Circular 113. 1921. 

This circular is a comprehensive discussion of the phase of metallography 
indicated by the title. With but very few exceptions, the numerous illus- 
trative examples which have been used throughout the text as types have 
been taken from the results of examinations of metallographic specimens 
submitted to the Bureau for examination and test. 

In the discussion of the methods for revealing the structure of metals, the 
various reagents used in the macroscopic study of metals are described par- 
ticularly as related to the purpose for which they are used, that is, for reveal- 
ing chemical unhomogeneity, crystalline heterogeneity, physical unsoundness 
and mechanical nonuniformity. The principles underlying the action of 
etching reagents are discussed, and a list of suitable reagents for revealing 
the microstructure of the common industrial metals and alloys given. 

Chief among the conditions which affect the structure of an alloy is chemical 
composition, and for any particular system of alloys this is graphically sum- 
marized in the constitutional or structural diagram. The structure is also 
profoundly affected by temperature; for example, upon heating, an alloy 
tends to assume a condition of physico-chemical equilibrium by diffusion, 
etc., so that after heating, the structure may be profoundly different from 
the initial state. Grain growth and phase changes upon heating are also 
of importance, particularly the latter, as it is to this property that the value 
of heat treatment as a means of obtaining wide variations in the physical 
properties of steel and other alloys is due. The mechanical deformation 
which constitutes the ‘“‘working’’ of a metal also has a decided effect upon 
its structure. 

GEODESY.—Relation between plane rectangular coordinates and geographic 
positions. WALTER F. REyNoLps. U. S. Coast and Geodetic Survey, 
Spec. Publ. 71 (Serial 159). Pp. 89, figs. 2. 1921. 

Control surveys covering large areas are made and computed by the use 
of geographic coordinates (latitudes and longitudes) because of the curvature 
of the earth. For this reason results of triangulation in publications of the 
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U. S. Coast and Geodetic Survey, the U. S. Geological Survey, and the U. S. 
Corps of Engineers are always given in geographic coordinates. When sur- 
veys are made over small areas such as are occupied by cities and small coun- 
ties, the use of plane coordinates is more convenient and the computations 
are simplified. 

The tables in this publication enable the county or city surveyor who wishes 
to use the stations given in the above-mentioned government publications 
for the control of his surveys, to convert quickly the geographic coordinates 
given there into plane coordinates without the use of difficult formulas. The 
development of the formulas used in the computation of the tables is given 
in an appendix at the end of the book. W. F.R. 


INORGANIC CHEMISTRY.—The crystal structure of magnesium oxide. 
Ratpx W. G. Wycxorr. Amer. Journ. Sci. 1: 138-151. 1921. 

An attempt has been made, using Laue photographs and X-ray spectrum 
measurements, to get a untque solution for the crystal structure of magnesium 
oxide. If it possesses holohedral symmetry, then the only simple structure 
which is possible is the ‘‘sodium chloride arrangement.” Certain cases of 
grouping showing tetratohedral symmetry, and two more complicated holo- 
hedral arrangements, each with thirty-two molecules associated with the 
unit, are in agreement with the existing experiments. These other possi- 
bilities, however, differ but slightly from the “sodium chloride arrangement,”’ 


and cannot be positively treated by the experimental facilities now available. 
R. W. G. W. 


MINERALOGY.—Note on augite from Vesuvius and Etna. Henry §&. 
WASHINGTON and H. E. Merwin. Amer. Journ. Sci. 1: 20-30. 1921. 
The paper includes a description and analysis of crystals of augite collected 
at the bottom of the crater of Vesuvius in 1914. The chemical composition 
of the crystals is almost identical with that of pyroxenites of Monte Somma, 
described by Lacroix. The relative merits of the gravitative-adjustment 
and fractional-crystallization theories of certain forms of differentiation are 
discussed. 

Crystals of augite from Monti Rossi, from the eruption of Etna in 1669 
are also described, with a new analysis and optical determinations. No 
good analyses of the augites of either Vesuvius or Etna are to be found in 
the literature. Spallanzani (circa 1790) was the first to determine the relative 
melting points of the feldspars and augite, and to measure their relative mag- 
netic susceptibility; he is therefore to be regarded as the first experimental 
geophysicist. The paper also gives a comparison of the chemical compositions 
of various Italian augites with the lavas that contain them. H. S. W. 


GEOLOGY.—The Divide silver district, Nevada. Apvo_pH Knorr. U. § 
Geol. Survey Bull. 715-K. Pp. 24 (147-170). 1921. 

The Divide district, exe of Nevada’s newest silver camps, centers at Gold 
Mountain, 5 miles south of Tonopah. The discovery of silver ore that started 
the great activity at this camp was made late in 1917, wholly by chance. 
A crosscut was being driven to cut a small gold vein that had been worked 
higher on the slope of Gold Mountain intermittently since 1902, and before 
it had been driven far enough to cut the gold vein it quite unexpectedly inter- 
sected a rich silver-bearing lode. Further exploration indicated that a large 
and valuable ore body had thus accidentally been discovered. 

The prevailing rock in the Divide district is the Fraction rhyolite breccia. 
This is intruded by several stocks of the Oddie rhyolite and by a large mass 
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of andesite. Later than all of these is a series of latite lava flows, which cap 
the highest peaks of the district. 

The ore bodies are zones of fracturing and shearing in the Fraction rhyo- 
lite breccia; strictly speaking they are lodes, not veins. The chief silver- 
bearing mineral is cerargyrite (horn silver), which is commonly concentrated 
in rich masses along irregular seams of sericite that traverse the lodes. The 
primary metalliferous material is leanly mineralized rhyolite breccia carrying 
a small amount of finely disseminated pyrite and threaded by thin veinlets 
of exceedingly fine-grained quartz. What the primary silver-bearing mineral 
is has not been determined. The scarcity of quartz or of silicification is a 
noteworthy feature of the ores of the Divide district, especially in contrast 
with the high silica content of the ores in the adjoining district of Tonopah. 
The silver in the lean primary material of the lodes was concentrated by 
downward enrichment as soft “sooty” argentite, and subsequently most of 
this supergene argentite was converted to horn silver. A. K. 


GEOLOGY and HYDROLOGY.—Exploratory drilling for water and use of 
ground water for irrigation in Steptoe Valley, Nevada. W. O. CLARK 
and C. W. RIppELL, with an introduction by O. E. Memzer. U. S. 
Geol. Survey Water-Supply Paper 467. Pp. 70, pls. 6, figs. 6. 1920. 

Steptoe Valley, in east-central Nevada, is about 95 miles long and 900 
square miles in area. It lies in a structural trough between northward- 
trending mountain ranges and contains thick deposits of alluvium with under- 
lying lake beds. Ancient shore features show that the valley once contained 
a lake about 30 miles long which discharged northward into Gosiute Valley. 
The valley is too arid for agriculture without irrigation, and the supply of 
surface water is meager. 

The paper gives the results of test drilling that was done by the Geological 
Survey, as authorized by Congress, for the purpose of finding water for irri- 
gation. The test wells demonstrate that beneath the desert surface are 
stored supplies of water adequate in quality and quantity for irrigation. 
The paper also comprises a systematic description of the hydrology of the 
valley with special reference to the interpretation of the results obtained in 
drilling. It includes numerous measurements of stream flow and absorption, 
on the basis of which it is estimated that the perennial streams contribute 
about 20,000 acre-feet a year to the ground-water supply and that the total 
annual ground-water supply is probably not less than 50,000 acre-feet. Cer- 
tain plant species were found to feed habitually on the water in the zone of 
saturation, and different species were found to indicate different depths to 
the water table. The detailed map shows the zones of the principal water- 
indicating plants, the areas of active and intermittent ground-water dis- 
charge, and the estimated depths to the water table. It shows that water 
is being discharged from the zone of saturation, through soil and plants, in 
an area of about 115,000 acres. The paper also describes a number of large 
springs, some of which are thermal. It includes a map of Nevada showing 
38 Pleistocene lake beds thus far discovered lying wholly or partly in the 
State, four of which were mapped in the present investigation. O. E. M. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


WASHINGTON ACADEMY OF SCIENCES 
BOARD OF MANAGERS 


At the 248th meeting of the Board, on February 28, 1921, the Editors of 
the JOURNAL were authorized to classify the ACADEMyY’s excess stock of sepa- 
rates from the Proceedings (1898-1911) and to publish lists of these papers 
on the back cover of the JoURNAL, offering the papers for sale for a limited 
period at prices from one third to one fifth the regular price. (Publication 
of the lists was begun on March 4.) Messrs. C. I. ALSBERG, F. V. CoviLLe, 
H.S. Graves, A. D. Hopkins, and E. W. NELSON were appointed a committee 
to represent the AcapEmy at the Lubin Memorial Meeting. At the suggestion 
of the Botanical Society, the President appointed a committee to investigate 
the facts regarding the sending of scientific literature to Russian scientists, 
the committee consisting of A.S. HrrcHcocK, VERNON KELLOGG, and RAPHAEL 


ZON. 


The 249th meeting, on March 14, and the 250th, on March 28, were de- 
voted to elections of members and routine business. The committee to 
consider transmission of literature to Russia reported on the existing situation, 
but not enough information was available to warrant the Board in adopting 
any definite proposals for action. At the 25lst meeting, on May 2, the Board 
voted to endorse the Mt. Hamilton project for a National Botanic Garden, 
and Messrs. H. S. Graves, F. V. Covi..e, and T. WAYLAND VAUGHAN were 
appointed a committee to cooperate with the Washington Society of the 
Fine Arts and any other interested organizations in forwarding the project. 
Mr. A. S. Hrrcucock resigned as Vice-President from the Botanical Society 
on account of absence from the United States, and Mr. MicHAEL SHAPO- 
VALOV was elected to succeed him. 


At the 252d meeting, on May 23, the committee on distribution of the 
Proceedings reported that sets in libraries which had been on the mailing-list 
had been completed in about 90 cases, and that complete sets were being 
offered to a selected list of libraries which had not formerly received the 
publication. 


The following Committee on Meetings for the season 1921-1922 was an- 
nounced at the 253d meeting, on August 1: W. J. Humpur’;vs, Chairman; 
W. D. BicELow, O. C. Merritt, A. C. SPENcER, and W. T. Swincie. The 
preliminary report of the committee on a list of popular books iu science for 
the Public Library was considered in detail, and approved for publication 
in the JOURNAL as a tentative list subject to revision.' Election of members 
and routine business were taken up at the 254th meeting, on September 26. 


The following persons have become members of the AcApEMy since the 
last report in the JourNaL (March 19, 1921, p. 139): 

Dr. SUMNER CusSHING Brooks, Hygienic Laboratory, U. S. Public Health 
Service, Washington, D. C. § 
1 See This JouRNAL 11: 353-366. September 19, 1921. 


















Massachusetts Avenue, Washington, D. C. 


Prof. Ropert Fiske Griccs, National Geographic Society and George 
c. 


Washington University, Washington, D. 


Prof. Mayo D. Hersky, Massachusetts Institute of Technology, Cam- 


bridge, Massachusetts. 


Dr. Eart S. JonNston, Maryland Agricultural Experiment Station, College 


Park, Maryland. 


Dr. E. Lester Jones, U.S. Coast and Geodetic Survey, Washington, D. C. 
Dr. Rospert Hami_Ton LoMBARD, Geophysical Laboratory, Carnegie 


Institution of Washington, Washington, D. C. 

Dr. Henry C. MacaTEE, 1478 Harvard Street, Washington, D. C. 

Dr. RICHARD BisHop Moore, U. S. Bureau of Mines, Washington, D. C. 

Dr. Ropert W. SayLes, Geological Museum, Harvard University, 
Cambridge, Massachusetts. 

Assistant Surgeon General J. W. SCHERESCHEWSKY, U. S. Public Health 
Service, Washington, D. C. 

Dr. MicHAEL SHAPOVALOV, Bureau of Plant Industry, U. S. Department 
of Agriculture, Washington, D. C. 


Dr. Epwin Emgry Siosson, Science Service, 1701 Massachusetts Avenue, 
Washington, D. C. 


GEOLOGICAL SOCIETY 


353D MEETING : 

The 353d meeting of the Geological Society of Washington was held in the 

auditorium of the Cosmos Club at 8 p.m. on Wednesday, January 12, 1921. 
Regular Program 

H. G. Fercuson: Lode deposits of Manhattan, Nevada. (Illustrated with 
lantern slides.) 

C. N. FENNER: Structural and volcanic geology of the Katmai region, Alaska. 
(Illustrated with lantern slides.) This paper has been published.' 

H. D. Miser: Lianoria, the Paleozoic land area in Louisiana and eastern 
Texas. 

Evidence for a Paleozoic land area that occupied at least a part of Louisiana 
and eastern Texas has been published from time to time by different geologists. 
The most important paper on the subject is one by J. C. Branner, published 
in the American Journal of Science in 1897. Considerable information on 
the subject was obtained by the late Dr. A. H. Purdue and the writer during 
several years’ study of the rock formations in the Ouachita Mountains and 
Arkansas Valley of Arkansas and Oklahoma, beginning in 1907. ‘The follow- 
ing conclusions are based on this information and on the data published by 
other geologists. A land area which has been called Llano by Willis, Schu- 
chert, and Ulrich, and Llanoria by Dumble and Powers, existed in Louisiana 
and eastern Texas during much, if not most, of the Paleozoic era, and during 
the Triassic and Jurassic periods of the Mesozoic era. It varied in outline 
from time to time. It may have occupied a part of the area of the present 
Gulf of Mexico; at times it was doubtless connected with large land areas 
' Journ. Geol. 28: 569-606. 1920. 
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occupying at least much of central and northern Texas, southern Oklahoma, 
and southern Arkansas, and for short periods it may have extended eastward 
across the lower Mississippi Valley and joined the southwest end of the Appa- 
lachian area. It furnished most of the sediments that formed the clastic rocks 
of Pennsylvanian age in north-central Texas, and for those of Ordovician, 
Silurian, Mississippian, and Pennsylvanian age in the Ouachita Mountains 
and Arkansas Valley of Arkansas and Oklahoma. At times, as during the 
Devonian period, it had very little relief, but at other times, as during the 
Ordovician and Silurian periods and the Mississippian and Pennsylvanian 
epochs, it was mountainous. It was depressed and entirely submerged 
during Lower Cretaceous time and later depressions carried the sea across 
it during Upper Cretaceous and Tertiary time, so that its rocks are now 
covered and entirely concealed by deposits of these ages. The discovery 
of pre-Cambrian schists directly beneath Cretaceous strata at Waco, George- 
town, Maxwell, San Antonio, and Leon Springs, Texas, suggests that the 
rocks of this old buried land area were similar to the crystalline rocks now 
exposed in the Piedmont Plateau of the eastern United States. If so, such 
rocks underlie the Cretaceous strata over much of Louisiana, eastern Texas, 
and perhaps adjoining areas to the south and east. Prominent structural 
features of the Guif Coastal Plain, including the Preston anticline and Sabine 
uplift, may mark the location of some of the folds that were produced in the 
rocks on the old land area but that have undergone further movement since 
they were buried by Cretaceous and later sediments. 

The results of future deep drilling in the Gulf Coastal Plain and further 
study of the Paleozoic and older rocks that are exposed around the borders 
of the Gulf Plain will add greatly to our imperfect knowledge of the old land 
area considered in this abstract. LAURENCE LAForGE, Secretary. 


354TH MEETING 


The 354th meeting was held in the lecture room of the Cosmos Club at 
8 p.m. on Wednesday, January 26, 1921. 
Regular Program 
D. F. Hewett and E. V. SHANNON: Orientite, a new silicate of manganese 
and calcium. A.—Chemical properties (SHANNON). B.—Genesis and signifi- 


cance (HEWETT). 
As Mr. Shannon was out of the city the entire paper was presented by Mr. 


Hewett. 
CHARLES Butts: General results of recent work on the Mississippian of the 


Mississippi and Ohio valleys. 
J. B. Reesmwe and Harvey Bassier: Phases of the Carboniferous and 


Triassic of southwestern Utah. 

The geologic section of southwestern Utah includes rocks assigned to the 
Redwall limestone of Pennsylvanian age, the Supai and Coconino sandstones 
and Kaibab limestone of Permian age, the Moenkopi formation of Lower 
Triassic age, the Shinarump conglomerate and Chinle formation of Upper 
Triassic age. Comparison with the formations of areas to the southeast 
in Arizona and to the west and north in Nevada and Utah warrant the follow- 
ing conclusions: The Supai formation, passing from east to west and north- 
west, loses its red color and its shale members and m with the Coconino 
to form a continuous massive yellow sandstone. e Kaibab limestone 
becomes thicker but has everywhere two cliff-forming limestone members 
separated by gypsiferous beds. The red continental deposits of the Moen- 
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kopi pass with considerable interfingering into marine limestone. The Shina- 
rump conglomerate and the Chinle formation maintain the same general 
character though quite variable locally. There is a pronounced hiatus at 
the base of the Moenkopi formation and another at the base of the Shinarump 
conglomerate. The age assignment of the Redwall, Kaibab, and Moenkopi 
formations is based on fossils; the assignment of the other formations is based 
on lithology and stratigraphic position only. W.T.THom, JR., Secretary. 


355TH MEETING 

The 355th meeting was held in the lecture room of the Cosmos Club at 

8 p.m. on Wednesday, February 9, 1921. 
Regular Program 

H. S. Wasuincton: The Deccan traps and other plaieau basalts. 

R. C. Weis: Utilization of some western salines and saline lakes. (Illus- 
trated with lantern slides.) 

R. S. BassierR: Paleontological work at the National Museum. (Illustrated 
with lantern slides.) 

LAURENCE LAForce, Secretary. 


356TH MEETING 
The 356th meeting of the Society was held in the lecture room of the Cosmos 
Club, at 8 p.m. on Wednesday, February 23, 1921. 
Informal Communications 
Dr. R. C. WELLS called attention to an inadvertent misstatement in his 
paper given at the previous meeting, and corrected the same. 


Mr. LAURENCE LAFORGE gave a brief review of a paper by J. W. GREGORY 
on The eskers of Ireland and compared Professor Gregory’s conclusions with 
those derived by American glacialists from the study of American eskers. 

Regular Program 

F. E. Martrues: Torrent channels and torrent levees in the Yosemite Valley. 
(Illustrated with lantern slides.) 

SmwnEyY Paice: Structure of the Homestake ore body (illustrated with black- 
board drawings and a wooden model). W. T. THom, Jr., Secretary. 


357TH MEETING 

The 357th meeting of the Society was held in the lecture room of the Cos- 

mos Club at 8 p.m. on Wednesday, March 9, 1921. 
Regular Program 

G. R. MANSFIELD: Igneous geology of southeastern Idaho. (Illustrated 
with lantern slides.) 

A. I. Jonas and E. Buss Knopr: Stratigraphy of the metamorphic rocks of 
southeastern Pennsylvania and Maryland. 

The oldest metamorphic rocks of the southeastern border of the Piedmont 
Plateau are of pre-Cambrian age. The oldest formation is the Baltimore 
gneiss which is a composite gneiss comprising a thoroughly recrystallized 
biotite gneiss of undeterminate origin, possibly sedimentary, and a granitic 
intrusion that has interpenetrated the biotite gneiss and produced in many 
places an injection gneiss. The age of the granite has not yet been definitely 
determined and it is probable that the Baltimore gneiss has been cut by several 
granites of widely separated periods of intrusion. 

The Baltimore gneiss is overlain by a series of sediments that are tentatively 
considered to be lower Cambrian. The base of this series is the Setters form- 
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ation which has hitherto been connected with the lower Cambrian fossiliferous 
Chickies quartzite of Pennsylvania. The work of the writers in the last two 
years has led them to conclude that the Setters formation is older than the 
Chickies quartzite. ‘The Setters is overlain by the Cockeysville marble and 
the Wissahickon formation. An upper member of the Wissahickon formation 
that is less highly anamorphosed than the Wissahickon itself has been sep- 
arated and named by the writers the Peters Creek schist. The Peters Creek 
schist may represent the Harpers schist member of the Mont Alto quartzite 
of central Pennsylvania, in which case the metamorphic series comprising 
the Setters formation, Cockeysville marble, Wissahickon formation, and 
Peters Creek schist would be, as suggested by the writers, basal Cambrian. 
The Chickies quartzite in Pennsylvania has been shown to be 600 feet above 
the base of the Cambrian. 

The Camargo schist is the name given by the writers to a porphyritic albite 
schist that comformably overlies a dolomite of probable Beekmantown age. 
It forms the ridge that flanks Chester Valley on the south and comprises a 
portion of the formation formerly known as the Octoraro schist. It may 
represent the metamorphosed equivalent of the Normanskill shale found 
near Harrisburg, Pennsylvania. ‘The contact between the Wissahickon 
formation, Peters Creek schist, and the Camargo schist on the southwest 
border of the Camargo schist is a thrust fault called in the report the Drumore 
fault. It has been traced from Trenton, New Jersey, 150 miles southwest 
to Carroll County, Maryland. Further work on the northeast continuation 
of this fault will help to establish a correlation between the geology of New 


England and of the Pennsylvania Piedmont formations. 
O. E. Mewzer: A map of Pleistocene lakes in the Basin-and-Range Province, 
and its interpretation. (Illustrated with lantern slides.) 
LAURENCE LAForcE, Secretary. 


358TH MEETING 
‘The 358th meeting was held in the lecture room of the Cosmos Club at 
8 p.m. on Wednesday, March 23, 1921. 
Regular Program 
L.. H. Apams: The elastic properties of rocks. 
LAURENCE LAForRGE: Suggested modificaticn of the doctrine of peneplanation 
in the light of recent knowledge. W. T. THom, JR., Secretary. 


SCIENTIFIC NOTES AND NEWS 


The thirty-eighth annual convention of the Association of Official Agricul- 
tural Chemists was held at the Washington Hotel on October 24-26. 

An Executive Board meeting of the American Engineering Council was 
held at the Cosmos Club at 10 a.m. on Friday, September 30. Reports were 
presented from the Council’s committees on licensing of engineers, classifi- 
cation and compensation of engineers, Employment Service, and other 
matters. 

The following lectures have been given before the Physics Club of the 
Bureau of Standards since the last report in this JouRNAL (p. 171): April 
4, 1921, S. J. Maucuiy: The methods and problems of atmospheric electricity; 
May 27 (joint meeting with Mathematics Club), J. S. Ames: Some appli- 
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cations of hydrodynamics to aeronautics; October 17, ARTHUR L. Day: The 
study of California earth movements; October 24, H. G. Gare: Earth tides. 

The National Museum has received the Hubert Ward collection of African 
ethnologica from Paris, containing 19 sculptures by Mr. Ward and 2600 
specimens of the arms and implements of the Africans of the Congo. 

Dr. Exmer D. Bawt, formerly Assistant Secretary of Agriculture, has 
entered upon his new duties as director of scientific work for the Department 
of Agriculture. : 

Mr. E. F. Hickson, until recently associate engineer in the department 
of technical control, American Writing Paper Company, Holyoke, Massachu- 
setts, has returned to the Bureau of Standards as associate chemist. 

Mr. C. E. MANGELS has resigned as chemist in charge of the commercial 
dehydration laboratory of the Bureau of Chemistry, U. S. Department of 
Agriculture, to accept the position of cereal chemist at the North Dakota 
Agricultural Experiment Station at Fargo, North Dakota. 

Dr. TRUMAN MICHELSON, of the Bureau of American Ethnology, returned 
in October from three and a half months’ field work among the Fox Indians 
of Iowa. 

Prof. Epwarp E. RICHARDSON discussed the Philosophical aspects of Ein- 
stein’s theory of relativity before the Society for Philosophical Inquiry at the 
Public Library on October 1. 

Dr. L. I. SHAw, assistant chief chemist of the Bureau of Mines, has been 
transferred to the Columbus, Ohio, ceramic experiment station of the Bureau, 
where he will have charge of some newly organized research on refractory 
products. 

Dr. GEorGE Otis SmirTu, director of the U. S. Geological Survey, addressed 
the annual meeting of the New York State Oil Producers’ Association at 
Olean, New York, on September 31, on The real value of oil. 

Dr. MERWIN PORTER SNELL, a member of the scientific staffs of the Smith- 
sonian Institution and the Bureau of Fisheries in the years 1881-1889, died 
at his home at Stamford, Connecticut, on September 23, 1921, at the age of 
fifty-eight. 

Prof. A. TADAKADATE, of the Imperial University of Tokyo, visited Wash- 
ington in August, while on his way to the international conference on weights 
and measures at Paris. 

Dr. C. W. WAIDNER, Chief of the Heat Division of the Bureau of Standards, 
has been appointed Chief Physicist of the Bureau to succeed the late E. B. 
Rosa. 

Secretary CHARLES D. Wa.cotr of the Smithsonian Institution returned 
from his field work in October. He reports the coldest and most disagreeable 
field season he had ever known in the Canadian Rocky Mountains. Paleon- 
tological and geological work was greatly hindered by mist and snow. 

Messrs. J. E. WALTERS, F. W. SCHROEDER, and FRANK PORTER, chemists 
at the helium plant of the Bureau of Mines at Petrolia, Texas, have been 
transferred to the new cryogenic laboratory of the Bureau in Washington. 

Dr. R. C. WELLS of the U. S. Geological Survey has been appointed treasurer 
of the Chemical Society of Washington to fill the vacancy caused by the re- 
moval of Dr. L. I. SHaw from Washington. 





